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(54) TREATING LIQUID FEEDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct the uniform 
treatment of each substrate by detecting the feed of a 
treating liquid using a photographing means and also to 
recognize that an inappropriate treatment is conducted by 
informing the deviation in the position of the photographing 
means. 

SOLUTION: Out of an area photographed by a CCD camera, 
a deviation detection area and a feed detection area are 
set, and are related to each other every two treating liquid 
feed nozzles 5A, 5B and to be stored. When feeding a 
photoresist liquid to a substrate W, the deviation in the 
position of the CCD camera 30 is detected based on the 
deviation detection area corresponding to the treating liquid 
feed nozzle 5 to be used. After a feed start command is 
executed, the succeeding commands are executed based on 
a change in gradation in the feed detection area among the 
areas photographed for a prescribed period. 
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WIER£#Sli«J: 9KSSnfcf ft»W««t, 
b X ^ fciEtfrr 5 SWMBi^S t . 
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[0 0 0 1 ] 

5) MIT, SOGfiS (Spin On 

Glass: ^j^mmnmuthm^tv^) , #y^?K 

[0 0 0 2] 

<h fcu^iiix, W«<7}ffi^\ ^*b#<e>[hHS 

^^15 K <t 9 * tit v ^ Sffi SrmSco tnlfc^ft XM 
30 SJet^/X^Sr^bt^tE^ffit-^^ hiSWGt 

Siabfc^te:, 7* NflJ^^&Sr^ihbTtt). 
[0 0 0 3] **3. v* V isitx hffitt, 

7tf>-x^ j: 9 y x;u^nfrhmm^ttvxWi££n% 

[0 0 0 4] *3t, ±im&<D 

x j ^/^$$nttfc<Dftm^&<>x\<-%7 * hui>*b 
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ymmznxtoiQ , y^b^^^bm^mm^Mi^x 

[0 0 0 5] 

X~7 hl/^ hW/XM^ftl^tl^l^^^ 
[0 0 0 6] r<^J: 5*^Fa5-&S:«¥?B-r5fc«) 

^mmvx^<Dm&^m^z&f& i^th^Ts t-t 
[0007] L^L^^b, zcd x o t£^mz- ±3 an 

^-M/^ bm<Dmmiih&w$\,x\^(Dx\ ^(D$t 
mi^^x±mcomim^m^^ < &/h£ < t& 

oS«9, fcSNFM (&S0) fn*. ±Saco*0fayn^7 



r^tr^^-r, fcs^tt, ^cp v hWi-*3v^t. ^as 

[00 08] ^/c, 7t M^^hiS(0«jf&f^5^ 

lis tia^mtm^mm t *»-f 5 ^ 

[0 0 0 9] *3fico^^:^IS#tc:jo^rfl, 

i^#ot, «ta^»«^*«>^nT*3?). ^tr^^-h 

20 5o 

[0 0 10] ±3zKbfcJ: 5&¥»t-±5®;ftB# 

CCD*^9S:K9f+»t-C*3<o f IT, 

* ^ , ^a?^#t^ y x/wco 5t «s«fb ?>ptta$nfc7^- 

[00 11] L^L#riSfc;£(7>— *-e. lElte3t«PSB^oiHl 

^^(D9c^n^m^w^nx^^tzMBmm^^(r> 
so -c\ m&mi&fr^&mft£ftxfrb7* b bm* 
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[00 12] L^fc, CCDJj7t7\z£K>MB£thfz.m 

x y « < te^x^mw^mtmznx 5 

T^ig^^^^T^tbTt^tClfc^^^-r, ^<D^k 
S^f¥lhL^<9, ley h^co^^/t 

[0014] 

if 1 i-iEa^&sffiWis&ssfi^. mm^MisX 

*SSrI3te^riEl2:S:«ri-SIilteS:«F#at. mjlBlHlte^ 

wt^frtz^x&m^m^m&zn. mmm^mx^ 



n<z>5*>> mmm^m^£<>xmfctsthtcmm&m& 
^^(Dmrnxm^^Mz-mm^o-h, ^<ommm^ 

&ffiz-X\i^z.k&mWLt'rz>i><DXibZ>o 

[0015] m^M2\^m<D^mmm^mw: 
m^mi^mm^mmw&mm^^^x, mmm 

[0 0 16] 3=fc, ff*i53^fB«t(DMS^#t^^ 

30 [0017] 

[tf^B] lf*rll^f^^PJJ^^ffl(m<^^^9-trfc 

izMB^m^vnnbnx\,^^mx\ m^mzx 
*3<o ^-^ r-rti^tti^«j mm&smimmkis 

[0018] m&<Dmw&f\zn. n&^&izxvm&fr 
50 a^sjttt-rso rne>^«ipffi«w«w»i:«t3awppf<ft 
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[0019] &&<otmf#\zfflm¥msm£wit&ti&& 
nkmztiitnemms&tiimzMm-rz t -cab*. 

[0 0 2 0] sS*3S2^fE*<^*P^{c < }:nfi, *D. 

& $feS^|5 ^ ^ $ Pt ffi ?L#3£ S: 

[0021] ~&fz, m&m3\z?dM<D$&m\z£tif£\ m 

[0 0 2 2] 

[0023] IE]*, ?J-§-m, KSlst^t^^y^-e 
5 0 r^KSISl^f^^y ^ 1 (i, 0te$4 2^^bT 

teS«f#a*^ai"So 50 
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[0024] m^^^t'^-Y y ? 1 <omma^ %±m 

4aOTJn-C^§ 0 Sfc, r.<Wj§ffcKlL# yX4 a 

1 \zmW. KSI^tf*^^^ 
1 ^^^a^^SffiWSrSttStSK^f^:, El^b 
*V>#|*ai«35SJHI*Wit*y^4 a<7^£rT^£-£5r 

#«U WL%\H*\?is**y* 1 SrJR1RB6it:*y7 p 4 a 

y4a^ifi£iU E]^b*^#[^mi«fc?K _b 
SS«Sf5W4 b i 0*3*2 h&mWtV3±#y'74 a t^b 

[0 0 2 5] fffilftESlt;*; y X 4 a OfM^r^ S^WtC 

X/U5^2* (f^5A, 5B) EfflSSftTl^o * 
^<03£«^f^2*CQtoSffi#fe*&y XyU5 A, 5B^ 

Bafit£*vr^£;^ mj&tL,x&m—<DhcDX&>&<D 

l&/X/U5<t»t5o M3fl£#?#&/XyU5{3:, 01*3 J; 
Via 2 ir^T^-T J; 5 iCfffitfcBSU:^ ^4 a (DMJj^ 

ibit%%mmt t, s«w(D iijjizfr fcsjb* 
#aM£« (-^:«») t, sswwuitet^ptcisaL 

[0 0 2 6] ^(DTJjfcfart hMz.*tmi 5 a 
WCOmm^hM^. 4mmSS/'ctti:*E^tt^ c i: 

5l-ioTV^ 0 r.09EgB§f^. hffi^M 
^K«WcD^-r X, ^cD^®#tSilc: J; «9 S^W^^ffitr 

SacDfcgte, 0 3 fd^-TJ: 5 (riiite^^Ptc:— 

ttj&i-^^, f^)fiff^SBLT7^ hu^ hfi* 
ftkSSJW*&yXyU5<^o±a7L5 a ^zK^^^lHlte 

p K-a-r s «t 5 / x/u»»«« iowo»« 

[0 0 2 7] b^b^^Pj, ^Sr«#t^y X/U5^7^- 
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fcifSSSix. ^Hffi|&yX>5B|j:, ±fficoS*^J: 
[0 0 2 8] JR»B6ih^ ^4 a ftt^ot, 

$p&f5 2 0 t- £9ftJPP£n5 J: ^:^otl^ 0 
[0 0 2 9] 5 frfi^*^ i 2 aSgBgg 

3 -<n— X^^n 4 ®lk#l 5 ^^IT7 
^- h l/'^ hSJSrflfSUTl^^affi^^^ 1 6 tcigil 

tcgT® ttv^§7^ hi/^ M$£ll7Wr3I^MbT. 
v^to^>5 rfffe^j £SSihb*:9, n±HJ?L5 a #>?>R 

XJlZtiXfrh?* Fi/^ hffi<D3l#Sib8bfl^a¥& 

<t # § ^ -c ^»^3i« a* ^ S) -r ^ t> (o x fc « o 
[0030] -<d— X/Kyyi 4(i, isft^r^y >- 

y 1 7t^f5LTSj^L. %±m$t$>? 1 6rtc^^^ h 
i^v^ h 1 2lzmV iitf 0 ;:<0i£9i&*»rf£ 

Id <fc h HfiJ^afii^^^ 1 6 f*l— 

y ^ 1 7 tt, ii««J«I# 1 8 b"C JPJEffi««K 

btt^2o<D?SPiltc:iSaSJfflJ#l 8 a, 18b^lt 
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k^X-oxmt-t&o ii**J»#l8tt, ^Bbtt:J:5SH 

10 [0 0 3 1 ] ii«syfflj#i si*. ®mn2ofrb<DmM. 

v^i 7tc^i9iAtfS!)^^^^^ i^«^a»s;^r 
>-y^^l 7^bAPBEffi«Sr#tbi-S#N»f^RffifcSn 

So fab. i¥^f£ifH-£^ ftLa^n^^A^-g-sn 

[0 0 3 2] JigB^SBtt4 b<^±§|5rtjaffiicfi, ^CO^ 
fUJtCCCD^^ 7 3 0^, ^(D^ima** h 0^4 0^ 

^Ste^'W^^b^LTi^ J; CCD 

^^730 tW«/7>5 ^fi^ffita^flt*^^ 

-rbbfcttffitriassn-ci^co^ nite^^aff&is 
K«sntv^<7)r% s«ws:iii^-r5^flaM<!: b-r 

ir7>^>-r^, 5 0 0 nm^l^iKSJriigt^^y 
b's<X 7 4 B P F t &m.fy&i>&Xffi!8 l £thX\t* 
40 S 0 CtL^cOC CDi?^ =7 3 0 jo J:V^ h P/R4 Ofi, 

r<7?4&^tc(i x hv^7-</u^ B P Ff^^F^ 
[0 0 3 3] B5 fi:#flH Vxm&mtti/iiLWTfrWimm 

so 7 i ^^^(7)®^^^$nraS^{r^flr$tti:^ 
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&mwn 2o^(bi /omwn 73- rssw£«sftt« 

«2 o^b 1 yommn7 3— r k y #w§j ^tt^ 
7 is^*r-c^<, sa5t5ccD^^73on 10 

[0 0 3 4] ITSiW£«H«« 

Km-g-ji i /osjw7 3— xti^nt^m^commt 
w cD^as + 46 ^ x — jtfitg i c 5 y Xyu 5 

<05feSHffl 5 b Sr^tf «fc 9 KRJtSix-CV^o «2p{4fi 
BMMM&ff-S-J ^ r /oSJWffl 7 3 ^AJj £ 4xS £ , C 
CD** v 3 0{d«t *9±iaco«^$5[S^ffi^$n, ^ 
W««-§-# I /ofg]»gB7 3 ^^tt^^trft^t 

i*jh*ffl«#IBtt&B 7 8a # J: tfcSfcttfcb 

m/x/^a, 5 Bzik^mmHiix&m$n%o # 
^^fc^sia^Ma^ift^i^-c, 2^(ommmm 40 

[0 0 3 5] _biE<7?J;5i-LT«J»$ti3tli»i5H^5 

% ir-rtii*ttj«ttj i:Mtss«tt, BftMsg[5 7 4 

£B7 5 a llMffiMyXyl/SA, 5 B r <!: KBIiStttt 
T&*fl£*L5 0 so 
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[0036] r^fi-f nfltK^^j ^ntf sn^s^ic: 
^<Dm&xmB£ntz.m{&<D?ib^ 

mm t sh, fit«i**b«ttifflHflwsii» 7 s a 

SixT^S. M^#t^yxVU5ir^bfc rsws 
H«W?RJ £M«^a8B7 4l;i,fcoTifc«£ft5 0 -*i< 
?>a s — &LT^ft^S^tt, CCD^y 9 3 0<DWL*)tt 
tfiiLW^-rtiX\s^Z.t$;^-t<DX\ 7 6C fffi 

[0 0 3 7] HMftMSfflS 7 4 ^*«M^*3tt 5« 

sij^a^ffiau, ffi«-rn«iafflH«iE«8B7 5 a «s 

i-5 0 7 6ic±m<nx^\zm^-t&t?:tf 

x~te<&m£i£tiv), m&^&t bx^fc 9 — ^^iHiew 

[0038] sfd, ±^b^ h v tfm^n. mm&fc* 

h y ^f«#i:^fe4o b y X/m^^A^$ixfc^ 
(CtL tW^t'C CD*^730l:«t o t SS*ffi<^ 

^^NP^bBff^/aSB^III^^cCD^^^ 3 Ot^J: 
^»^^ff5o CCD^/7 3 0^tTS^Jtl^ 
h y ^/m-S-^*<5< SS*ffi©Ittf|fl*. X7 * =7 
mmi 7 2 *5 ±0* I /OMW 7 3^ LTMfifeAaiSgB 

(sspisnhiiififc) t vxms&mmmmmn 7 5 b ^ 
Mt^o ii*hy#«#^a<5#ns»c^#bH 
fcsssffi^iittfifii, i^^fc vxmfoi&mm 7411 

i: LTW*&«ll±lffliif«fElftgB 7 5b tr#Mifl-r5 0 M^SB 
[0 0 3 9] j5c(^, [El6(D^n— hS:#flSUT, 

?)£frLt^m&<Dmm^\<^xmm'tz>o br?is^ 

[0 0 4 0UfyXSl (yXyujgW) 

^FifM^t^^l9^S(5 7 7^^31^^-r^c *g*$ix 
tztummm^ / Xyu 5 ti, / Xyu»thttl« lOi^ot 

^S^tfefg / Xyu 5 A&Wfi $ ttfc fc So 
[00 4 1] ^^iy^S 2 (»») 
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-^Srffi^i^^-^^ 7 6i:tUW^ 0 ^u-^tt, c 

±9t-. 0te*i>p:fc«fct«fcfflgi5 5 b %^t?mm 1 0 0 

^^e-^ 7 6 {CtU^j^ix^^CCD*^ 7 3 0(D%L 
9Wtffi«SrHS1-So *V^-er^ffiT% l£/EgB7 7 

7fflJ»S|5 7 2 ^LTCCD^^73 0 d £ 3t§J£®ll 
1 0 0<7)tfi^T9 o 10 
[0 0 4 2] ^r^yS3 (»f£Hflfc<75^) 
»U«5Hl 0 OcoiHIHf^-tt, I/Offl»g|5 7 3 Sr^b 
T^^^ 7 7 6 izMZewmt bTtb^$ix^ 0 ^--<u — ^ 

is, z.<dm%£w& mmvmi o o) &&xmmA^fr 

^h^CCD^^73 Ocou^Xffilrtt^LT^SS 

[0043] ^r^/s4 (-rn^aaffi^coi^^) 

^tt, 7 6^*^§tLT^§»^iUfii^ 

iL*tfse>«j£SB7 r-rti^m^j Srig^-T 

§0 r-rtb«IUi«B«Jl tt, CCD^^73 0£D©^ 

fiw^j&a^te:— ^ffi:ai-fc55feS8lfB 5 b £^&> J; 5 K 
KJfe-Tixtf J;v\, #)^te\ m7*\^£Mx^\stzW$.i 

20A& r-rn^ta^wj tLTKfe-rso r^ct 5 ^ 
ittt^^ iri*ix«mfi«j 1 20 -rtutftai 30 

ft*fE«£B 7 8a fctofflfctfefc/ X/W 5 At B8»tttf~C 
*&*fi£*x3o 

[0044] ^r^/ss m&&mffl$i<Dnj& 

si^u— ^tt, ifEirlRl^ic:^-^^ 7 6ic^7F$^iT^ 

«j ^ta 0 :© r#fe^*ui««j tt, 
fcWp^, fcs^ttPttbas a a>fep£wujt:7;f- h 

«T**4o l^^ot, nm5a#&liW(7)iS 40 

J XyU5A<7>PfctU?L5 a #i5Sr r«*&tfeHJffi*J <t tt 
«130A^ (T^^affi«Jl t LTlS^t-'5o 

ssjjxfc r*#&«ai««j] 1 3 0Afi w*&«tti«wiE 

ti£B7 8 btd&affl^/X/US AirBiil^-tTftWS 
[0045] ^^^/XS6 (^teSHr^W#^fEti) so 
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BTttffliHSR 7 4 tt, -r*L^i±S®«E1S8FB 7 8a tdffitSS 
<H*£J 12 0AS:#iU 7 6 fd^^titl^ 

is^ma (jif lEi i oo) <d ?h T-rtiWiftm^ i 
tt\ hz>mm$:M7L&mmm (eog^) srtt-si* 

£ nj iU ^4x^T<0®*{fi: (lio(3:l\> &^(ir& 

mm* roj t lts^o 2Wt:toasnfc«iKBf* 

*J t U-Cffift-r*U«affl®flfcfE«SB 7 5 a Kl&ft**L 

5 0 -(7) r»ipffi«HflMl!f*J Sr«*W^*i-t, H8 
(DX0^^ o Z.<Dm*P, ^s/^X<£>gB#tt, ±U<D 

Sb\ 2fi§Mt&a<oHffitt, »»ffRiL^fc»*»«SHl 

oo(DH mx«fcttigi«j i 2 0A^*f^i-s#ifi(i 
^opj^{g^%it u-cia^-r 5 t aw* \> 

[004 6] ^7^/S7 (KS«IT?) 

2*^liffi£yX>5A, 5 B^9^5AHMt^ 
afi^TbfcfctfCfcS^t?. 1 Clot 

B 9 to^-fcfc 5 IT"f tu«ittl««J 12 0BI:R 

gB 7 8 a t , mmttimmmmb 78b ^^^n^ 0 

* , IT-r 4x1* tB^i^cJt 1 2 0 B 3$S#Ji3®iS£fc#& / XVu 5 

BizMft-tz mm&mmmmm mi o<Dm&m& 
m) t vxismirti&mmmmziSM 7 5a 

-So 

[0 0 4 7] #ctr. Bli l c^^-r i^-t— h&#flHL 

^ l ^HtrK^FtS^FSixT^Stot ^-7^^^- 
h<7)Jgu& TOJ tt, ^»^|&/Xyu5^y X/u^ibtt 
« 1 0td«fcoT«#&ffiB (01*3«fct50 2 4 3 ^i»T^ 

*<Z)/7>5A, 5 B^5^>*QiSJRfit^/X/U5 A^AOf 

tt, Mffligp 20^/ x^tMjfc* i o fr^rr ltm« 

[00 48] r.C0^£MXn V y 2^ (^tV^-hyn^ 

^a) tcicfc5a*&aos*w>i^ntt&<7)^*3 9 -efc 
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M 1 3 te:*5V^TSffiw^|llte»R l (#J;it3\ l, 0 0 
Orpm) lc»i-5±9^Pi«ff-eiHlteSE»*ix, B#W 

m^-fe^mxmsmiszix. vmtmm 

fl5#tj^/XyU5(^P±ffl7L5 a a=>6> n±tB L/c r. t Sr&ffl L 

BBTsu i#ofcB#j& (WMTe ) ^^^T^^lh^ 

Pelts ^^T'SSW^HieftR 2 (#J;tte\ 3, 0 0 
Orpm) 5KiDi$£;h^ ^PH t 10 Id *5 1^X0 

Ufeit&^tfmtizfrxmm tn ^(is^&s^T-t" 
4otawiffii:#tif:^ &mw commute* 20 

[0 0 5 0] "i=i\ 3 0\ZfiLWf i tl&£.Z 

[0051] Mii«y x/u 5 A^fteesi^i l 

[00 5 2] ^f^/SlO (#JK) 
ftSh, I /OSJfflSF|5 7 3tt. ^7^7*!lffllSB7 2Sr^L 

a) 

7 4 «U -T Uiffi*iEfBtft g|5 7 8 a «r#flg 40 
ixft[ii««l2 0A (El 7, @8» tr*tJSi-5SB^ 
[00 54] ^77^S12 (Jfctfc) 

njt £nfcH*»£ , r&ai$MftW«J ^ IT l J 
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[00 5 5] ±fS<7?MS^n ^7 &4EW<E>Eli|te« 

1 tciijig-rsB*^ 1 3 hi^i 

I /OftJ»S8 7 3 ^»U-C**#ihW»S:«»"r5«t 5 
SrHtT-r^OtPlW^, I /Ofli!l»lSB7 3 lzttl-Xffi7£ 
[0 0 5 6] ST, WPfiflTp td*3V^TS2JI h y ^ff-g-fcU 

A^^^T^ns i , tt»*m/te«-rti»uffi 7 0 

[Ell 3C0-7U— ^ — H-^i-J: 5t-KjfE-t~5o 

[00 5 7] ^77^8 2 0 (|g^) 

I /0©J»SB7 3f3\ ^7^7ffl»Sf7 2S:^btCCD 
^7«7 3 0^J:9»jK*Siai 0 0W« o r<£>ilH£ 
-ft-^fl, I /OSll»gB 73^ LTHtttoSSB 7 4 icfc 

[00 5 8]^77/S21 (»«&tta««S:2ffi^«t 

mi^mu 7 4 ^e^^ti/c#^*&H i o o(Dm\MB^r 

130A (El7#flg) <7)gB^^:tt^2ffi>fb*0!a$4xt:»- 
[00 5 9]X77/S22 (S2p#lhilffft<!r 

«I«ffi«a 7 5b ^»iWSix«o ^^^*S^ihW* 
^T*fo5(^-C% ^ 3<7?IilteSl]fflJi:lllffl$-frTS 

T2fS^Maco[^ir rij tS*t4»-&^&5o 

[0 0 6 0] B#KTs tr^oV^"C#t^^^^^^$^ 

tiz>ktt>\z % mmftmfr 1 8 <d— ^ 1 8 a 
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mtzti, ffi^i 8 btmftytmk s*x6 0 ^ti^xv 
^m^Ti/v H)m\^mt sn, myitis 

rt^b*>5— ^*co7^- n/^ hJR^et^i 2^ 

5 A<DP±{±i?L5 a 7^:7^ h UyT, hSJ^StgW^Sfffi 
^fit^*4xi&», iSJK»# 1 8 (D-Jj 1 8 a *3<tt>*«i 
*18b« (*»fP/»f^) feasts 9 *x.Tl 
Hfetr? r. fctcj; 9 . ^Ti/ ] J >ffi 7<D\f* b v 1 7 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolution support means which is the processing liquid feeder which processes by supplying 
processing liquid to a substrate, and supports a substrate pivotable, Two or more processing liquid supply 
means to be constituted movable covering the supply location which hits above the substrate supported by 
said revolution support means, and the position in readiness left to the side of the substrate supported by 
said revolution support means, and to supply processing liquid in said supply location, A photography means to 
be the range which can detect said thing [ that two or more processing liquid was supplied from each of the 
processing liquid supply means of a book ], and to photo the range containing each point, After [ said ] two or 
more each of the processing liquid supply means of a book moves to a supply location, that processing liquid 
was supplied from each processing liquid supply means in the condition that said photography means is 
attached in the location which can be photoed A display means to display the image of the range which said 
photography means photoed for every processing liquid supply means in advance of processing of a substrate, 
While shifting and setting up beforehand the field which contains the point of each processing liquid supply 
means among the images for every processing liquid supply means displayed on said display means as a 
detection field A setting-out means to set it up beforehand for every processing liquid supply means, using 
the field for judging that processing liquid was supplied as a supply detection field, A criteria image storage 
means set up by said setting-out means to shift, to associate a detection field for every processing liquid 
supply means, and to memorize beforehand as two or more criteria location image information, A supply 
detection field storage means to memorize beforehand the supply detection field set up by said setting-out 
means, The selection means for [ said ] choosing two or more desired things among the processing liquid 
supply means of a book, The field corresponding to the gap detection field set as the processing liquid supply 
means chosen by said selection means among the range photoed by said photography means at the time of 
processing of a substrate is made into image information at the time of processing. At the time of this 
processing Image information, The criteria location image information corresponding to the processing liquid 
supply means chosen among two or more criteria location image information memorized by said criteria image 
storage means is compared. A distinction means to distinguish that the installation location of said 
photography means has shifted, An information means to report that when the installation location of said 
photography means had shifted with said distinction means and it is distinguished, While starting supply of 
processing liquid from the processing liquid supply means chosen by consisting of two or more instructions 
including a supply initiation instruction, and executing a supply initiation instruction based on the processing 
program which specifies a series of processings memorized beforehand The processing liquid feeder 
characterized by having the control means which executes the instruction after said supply initiation 
instruction among the range photoed with the predetermined period by said photography means based on 
shade change of the image information of the supply detection field corresponding to this processing liquid 
supply means. 

[Claim 2] The processing liquid feeder characterized by setting up said supply detection field near the 
discharge opening formed in the point of said processing liquid supply means in a processing liquid feeder 
according to claim 1. 

[Claim 3] The processing liquid feeder characterized by setting said supply detection field as the substrate 
front face located directly under [ point ] said processing liquid supply means in a processing liquid feeder 
according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention receives a semi-conductor wafer, the glass substrate for photo masks, 
the glass substrate for liquid crystal displays, the substrate for optical disks, etc. (a substrate is only called 
hereafter). Photoresist liquid, SOG liquid (Spin On Glass: called silica system coat formation material), The 
processing liquid feeder which supplies processing liquid, such as polyimide resin, is started, especially it has 
two or more processing liquid supply means, and is related with the technique of processing by detecting with 
a photography means processing liquid having been supplied from each. 
[0002] 

[Description of the Prior Art] The photoresist liquid feeder which supplies the photoresist liquid which is for 
example, processing liquid to a substrate front face as this conventional kind of equipment is mentioned. This 
equipment is a processing program (it is also called a spin coat program and a recipe) which specifies a series 
of processings which consisted of two or more instructions and were memorized beforehand. It is based, the 
class of photoresist liquid, the rotational frequency at the time of spreading, its time amount, etc. are 
specified — **** — For example, when a control section executes a revolution initiation instruction, the 
substrate currently supported by the revolution supporter is driven with a predetermined rotational speed, and 
when a control section executes a supply initiation instruction, supply of photoresist liquid is started on a 
substrate front face through a processing liquid supply nozzle. After it executes a timer start instruction from 
the execution-time point of the supply initiation instruction and specific time amount passes, the photoresist 
coat of predetermined thickness is formed on the surface of [ whole ] a substrate by suspending supply of 
photoresist liquid or carrying out revolution actuation of the substrate at a high speed. 
[0003] In addition, photoresist liquid is supplied from a nozzle point to a substrate by the bellows pump 
interlocked with actuation of the air cylinder by which expanding actuation is carried out, and this air cylinder 
by sending in the application-of-pressure air from the application-of-pressure air supply which is one of the 
utilities prepared in the clean room, when a control section executes a supply initiation instruction. Moreover, 
the speed control valve for adjusting the rate at the time of introducing / discharging that application-of- 
pressure air to this air cylinder is prepared. 

[0004] Moreover, in order to prevent the nonconformity (the so-called debris omission) by which the 
photoresist liquid which remains mainly in the interior near a nozzle point is trickled into it when the supply of 
photoresist liquid other than the above-mentioned configuration is suspended for a processing liquid supply 
nozzle In case the suck back bulb which acts so that the photoresist liquid which remains in the interior of a 
nozzle may be attracted and it may pull back slightly is arranged and photoresist liquid is supplied to a 
substrate He is trying to cancel actuation of a suck back bulb almost simultaneously with operating an air 
cylinder. Thus, it operates by installation/blowdown of application-of-pressure air like [ the suck back bulb 
which operates ] the above-mentioned processing liquid supply nozzle. 
[0005] 

[Problem(s) to be Solved by the Invention] With equipment which was mentioned above, even if a supply 
initiation instruction is executed by the control section, supply of photoresist liquid will not immediately be 
started but it will be behind. Therefore, actually, from the event of a supply initiation instruction being 
executed by the control section, at least, only that time delay (this time delay is hereafter called an initiation 
time delay) will be overdue, and photoresist liquid will be supplied from a nozzle. Therefore, in the created spin 
coat program, there is a trouble that processing for which it asks cannot be performed to accuracy. 
[0006] Then, when taking into consideration and asking for the above-mentioned initiation time delay 
beforehand, he is trying only for the above-mentioned initiation time delay to bring forward the event of a 
supply initiation instruction being executed conventionally so that photoresist liquid may be supplied actually 
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in case a spin coat program is created in equipment in order to cancel such inconvenience (this is hereafter 
called the time delay amendment by hand control). After executing a revolution initiation instruction, when the 
rotational frequency of a substrate fully reaches the target rotational frequency and the revolution is 
specifically stabilized (this is set to TS) If the above-mentioned initiation time delay is set to TDS, in case the 
spin coat program which is a processing program will be created to supply photoresist liquid from a nozzle, a 
program is beforehand created so that it may perform, when a supply initiation instruction is time amount TS- 
TDS. 

[0007] However, according to the time delay amendment by such hand control, the following inconvenience 
arises. As mentioned above, operating the air cylinder and suck back bulb concerning supply of photoresist 
liquid is the application-of-pressure air supply which is one of the utilities prepared in the clean room. This 
application-of-pressure air supply is used with other equipments in a clean room, and is usually changed 
according to those utilization situations delicately [ day by day (diurnal variation) ] in time [ that pressure ] 
(time variation). Therefore, since supply initiation of photoresist liquid is controlled using the utility changed in 
this way, in the time delay amendment by hand control which the above-mentioned initiation time delay 
becomes greatly and small with the fluctuation, consequently was mentioned above, the above-mentioned 
inconvenience is fully uncancelable. that is, even if it can process with the above-mentioned processing 
program to a certain time amount (one day) at accuracy, in lot-to-lot [ which that it is not able to process in 
the above-mentioned processing program at accuracy arose in other time zones (others — Japanese), 
consequently processed using the same processing program / different ], a difference may arise in a 
processing result in lot-to-lot [ same ] That is, even if it processes with the same processing program, there 
is a trouble that it may be unable to process to homogeneity. 

[0008] Moreover, since an initiation time delay is also changed when each working speed can be adjusted now 
and the rate is readjusted, the air cylinder and suck back bulb concerning supply of photoresist liquid cannot 
fully cancel the above-mentioned inconvenience too in the time delay amendment by hand control which was 
mentioned above. 

[0009] Especially, while the detailed-ized technique of a process progresses in the latest semi-conductor 
manufacture industry, with diameter[ of macrostomia ]-izing of a substrate, processing is asked for precision 
and processing programs, such as a spin coat program, are becoming very delicate and precise. Therefore, in 
the time delay amendment concerning supply of the processing liquid by the hand control currently 
conventionally performed with equipment, the programming becomes complicated or it has become the 
situation where programming is impossible at all. 

[0010] Then, the following equipments are proposed as what cancels the inconvenience of the time delay 
amendment by hand control which was mentioned above. That is, the CCD camera is attached in the location 
which can photo near the point of a processing liquid supply nozzle including near the center of rotation on 
the front face of a substrate. And there are some which were made to execute the instruction after it (timer 
start instruction) from the event of judging whether the range was photoed with the predetermined period 
from the event of a supply initiation instruction being executed for example, and photoresist liquid was 
actually supplied based on shade change of each image, and it being judged that it was supplied. In a detail, 
the event of photoresist liquid being actually supplied from the event of a supply initiation instruction being 
executed to a substrate, at for example, the event of photoresist liquid being breathed out from the point of a 
processing liquid supply nozzle, or the event of the photoresist liquid breathed out from the point of a 
processing liquid supply nozzle reaching on the surface of a substrate is detected based on shade change of 
an image, and a timer start instruction is executed from this event in it. Thereby, when photoresist liquid was 
breathed out actually, or when photoresist liquid reaches a substrate actually, it can be made to depend for 
the execution-time point of the instruction after a supply initiation instruction irrespective of the magnitude 
of the above-mentioned initiation time delay, or fluctuation. Therefore, supply time amount of photoresist 
liquid can be fixed-ized, and all processings in each lot-to-lot one or each lot can be performed to 
homogeneity. 

[001 1] However, on the other hand, the oscillation by revolution actuation of a revolution supporter, in case 
an operator washes the inside of equipment, it may become a cause to touch a CCD camera etc., and the 
installation location may shift. Thus, if the installation location of a CCD camera shifts, since the photographic 
coverage set up near the point of a processing liquid supply nozzle will shift, after a supply initiation 
instruction is executed, the event (at the regurgitation or the event of reaching) of photoresist liquid being 
supplied actually is undetectable to accuracy. Therefore, there is a possibility that it may become impossible 
to process to homogeneity at each substrate even if it is equipment of the above configurations. 
[0012] And on the relation which has detected the actual supply event based on shade change of the image 
photoed by the CCD camera, since shade change arises in an image with the photoresist liquid which is 
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supplied near the center of rotation of a substrate and spreads toward the periphery section in being a gap of 
extent which can photo the front face of a substrate, even if the installation location shifts, it will be taken as 
a supply event with the actual event. In this case, there is a problem that will become longer than the time 
amount which the supply time amount of photoresist liquid meant, and unsuitable processing will be 
performed. Thus, since an operator cannot know that in spite of originating in a location gap of a CCD camera 
and performing unsuitable processing, after suspending processing at the event or finishing the processing to 
the substrate for one lot which is a batch, the cure of performing reprocessing cannot be performed. 
[0013] This invention is made in view of such a situation, and it aims at offering the processing liquid feeder 
which can know that reported the location gap of a photography means and unsuitable processing was 
performed while it can perform uniform processing to each substrate by detecting supply of processing liquid 
using a photography means. 
[0014] 

[Means for Solving the Problem] This invention takes the following configurations, in order to attain such an 
object. Namely, a processing liquid feeder according to claim 1 The revolution support means which is the 
processing liquid feeder which processes by supplying processing liquid to a substrate, and supports a 
substrate pivotable, Two or more processing liquid supply means to be constituted movable covering the 
supply location which hits above the substrate supported by said revolution support means, and the position 
in readiness left to the side of the substrate supported by said revolution support means, and to supply 
processing liquid in said supply location, A photography means to be the range which can detect said thing 
[ that two or more processing liquid was supplied from each of the processing liquid supply means of a book ], 
and to photo the range containing each point, After [ said ] two or more each of the processing liquid supply 
means of a book moves to a supply location, that processing liquid was supplied from each processing liquid 
supply means in the condition that said photography means is attached in the location which can be photoed 
A display means to display the image of the range which said photography means photoed for every 
processing liquid supply means in advance of processing of a substrate, While shifting and setting up 
beforehand the field which contains the point of each processing liquid supply means among the images for 
every processing liquid supply means displayed on said display means as a detection field A setting-out 
means to set it up beforehand for every processing liquid supply means, using the field forjudging that 
processing liquid was supplied as a supply detection field, A criteria image storage means set up by said 
setting-out means to shift, to associate a detection field for every processing liquid supply means, and to 
memorize beforehand as two or more criteria location image information, A supply detection field storage 
means to memorize beforehand the supply detection field set up by said setting-out means, The selection 
means for [ said ] choosing two or more desired things among the processing liquid supply means of a book, 
The field corresponding to the gap detection field set as the processing liquid supply means chosen by said 
selection means among the range photoed by said photography means at the time of processing of a 
substrate is made into image information at the time of processing. At the time of this processing Image 
information, The criteria location image information corresponding to the processing liquid supply means 
chosen among two or more criteria location image information memorized by said criteria image storage 
means is compared. A distinction means to distinguish that the installation location of said photography 
means has shifted, An information means to report that when the installation location of said photography 
means had shifted with said distinction means and it is distinguished, While starting supply of processing liquid 
from the processing liquid supply means chosen by consisting of two or more instructions including a supply 
initiation instruction, and executing a supply initiation instruction based on the processing program which 
specifies a series of processings memorized beforehand It is characterized by having the control means which 
executes the instruction after said supply initiation instruction among the range photoed with the 
predetermined period by said photography means based on shade change of the image information of the 
supply detection field corresponding to this processing liquid supply means. 

[0015] Moreover, a processing liquid feeder according to claim 2 is characterized by setting up said supply 
detection field near the discharge opening formed in the point of said processing liquid supply means in a 
processing liquid feeder according to claim 1. 

[0016] Moreover, a processing liquid feeder according to claim 3 is characterized by setting said supply 
detection field as the substrate front face located directly under [ point ] said processing liquid supply means 
in a processing liquid feeder according to claim 1. 
[0017] 

[Function] The operation of invention according to claim 1 is as follows. Photography by the photography 
means is performed in the condition that it is normally attached in the photography means in advance of 
processing of a substrate in the location which can be photoed that processing liquid was supplied from each 
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of two or more processing liquid supply means. The image corresponding to each processing liquid supply 
means photoed at this time is displayed on a display means, and the operator sets up beforehand the field 
containing the point of the processing liquid supply means in a supply location as a "gap detection field" using 
the setting-out means. This "gap detection field" is associated for every processing liquid supply means as 
criteria location image information, and is beforehand memorized by the criteria image storage means. 
Moreover, it sets up beforehand for every processing liquid supply means by making into a "supply detection 
field" the field which can detect similarly that processing liquid was supplied, they are associated, and it 
memorizes beforehand for the supply detection field storage means. 

[0018] Photography is performed by the photography means and a distinction means compares image 
information with the criteria location image information of the processing liquid supply means which is photoed 
beforehand and memorized by the criteria image storage means at the time of the processing corresponding 
to the "gap detection field" of the processing liquid supply means chosen by the selection means among the 
range at the time of processing of a substrate. By comparing image information at the time of these criteria 
location image information and processings, it can judge whether a photography means is in the location which 
can be photoed normally about the condition that processing liquid was supplied from the processing liquid 
supply means. That is reported by the information means, when the location gap was produced and it is 
judged by the distinction means. Therefore, an operator can know that unsuitable processing was performed 
to the substrate which was under processing when reported. 

[0019] If a control means executes a supply initiation instruction at the time of processing of a substrate, 
processing liquid tends to be supplied from the selected processing liquid supply means at this event. 
However, processing liquid is actually supplied to a substrate from the execution-time point of a supply 
initiation instruction after progress of a certain amount of initiation time delay (time variation and a diurnal 
variation are produced). Supply here is that the processing liquid which processing liquid was breathed out for 
example, from the processing liquid supply means, or was breathed out from the processing liquid supply 
means arrives at a substrate side. Since photography of the range which can detect that processing liquid 
was supplied from the processing liquid supply means of a photography means is attained, it is detectable for 
processing liquid to have been actually supplied based on shade change of the image information of the supply 
detection field corresponding to the processing liquid supply means chosen among the range photoed with the 
predetermined period. When the shift to the instruction after a supply initiation instruction is actually supplied 
to processing liquid, it can be made to depend for a control means, since it detects that processing liquid was 
actually supplied from the processing liquid supply means based on shade change of the image information 
and the instruction after a supply initiation instruction is performed after this. Therefore, a part for an 
initiation time delay and the fluctuation is absorbable. 

[0020] Moreover, according to invention according to claim 2, the "regurgitation" of processing liquid is 
detectable by setting up near the discharge opening formed in the point of a processing liquid supply means 
as a supply detection field. 

[0021] Moreover, according to invention according to claim 3, the event of the processing liquid breathed out 
from the point "arriving" at the substrate front face located in a fixed distance lower part from the discharge 
opening is detectable by setting up the substrate front face located directly under [ point ] a processing liquid 
supply means as a supply detection field. 
[0022] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with reference to a 
drawing. Drawin g 1 is the block diagram showing the rotating type substrate coater (called a spin coater) 
which is an example of the processing liquid feeder concerning this invention. 

[0023] Among drawing, a sign 1 is an attraction type spin chuck, and carries out adsorption maintenance of 
the substrate W by the horizontal position mostly. Revolution actuation of this attraction type spin chuck 1 is 
carried out by the electric motor 3 through a revolving shaft 2, and revolution actuation of the substrate W is 
carried out by this revolution at the circumference of a center of rotation P. In addition, revolution actuation 
of an electric motor 3 is performed by the control section 20 mentioned later. The above-mentioned 
attraction type spin chuck 1, a revolving shaft 2, and an electric motor 3 are equivalent to the revolution 
support means in this invention. 

[0024] Scattering prevention cup 4a for preventing scattering of the penetrant remover which washes the 
rear face of the photoresist liquid which is an example of processing liquid, or Substrate W is arranged in the 
perimeter of the attraction type spin chuck 1. Moreover, in two or more openings for incorporating a 
downflow, it is fixed to the frame of this equipment by up opening of this scattering prevention cup 4a, and up 
covering device material 4b formed in the upper part is arranged in the state of location immobilization. 
Moreover, the conveyance device which is not illustrated lays the unsettled substrate W in the attraction type 
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spin chuck 1. or in case the substrate [ finishing / processing ] W is received from the attraction type spin 
chuck 1 Scattering prevention cup 4a and up covering device material 4b are separated, and the attraction 
type spin chuck 1 is made to project from up opening of scattering prevention cup 4a to the upper part, when 
the elevator style which is not illustrated drops only scattering prevention cup 4a. In addition, scattering 
prevention cup 4a is considered as location immobilization, and it is good also as a configuration which raises 
up covering device material 4b and a revolving shaft 2 to scattering prevention cup 4a by the elevator style 
which is not illustrated. 

[0025] 2 (signsA [ 5 ] and 5B) dispositions of the processing liquid supply nozzle 5 for supplying photoresist 
liquid to the side of scattering prevention cup 4a to Substrate W are carried out. In addition, although two 
processing liquid supply nozzles 5A and 5B are arranged by this equipment, since it is the same as a 
configuration, unless it is necessary to distinguish especially, these are only called the processing liquid 
supply nozzle 5. The processing liquid supply nozzle 5 is constituted by the nozzle migration device 10 
movable covering the position in readiness (dotted line) which hits the side of scattering prevention cup 4a as 
a dotted line shows to drawin g 1 and drawing 2 , the upper part position in readiness (two-dot chain line) 
which hits above Substrate W, and the supply location (continuous line) equivalent to the upper part of a 
close to [ the center of rotation P of Substrate W ]. In addition, the processing liquid supply nozzles 5A and 
5B are equivalent to two or more processing liquid supply means in this invention. 
[0026] The discharge opening 5a turned caudad is located up only about 4mm from the front face of 
Substrate W. When the photoresist liquid trickled into the front face of Substrate W by the viscosity of 
photoresist liquid, the size of Substrate W, and its surface state can extend this distance over that whole 
front face, being set as distance which nonuniformity does not generate is desirable. As for the location of 
discharge opening 5a in an above supply location, it is common to be adjusted so that it may be in agreement 
with a center of rotation P, as shown in drawin g 3 . This is to originate in the location gap and for the 
spreading nonuniformity of photoresist liquid to arise in many cases, when photoresist liquid is supplied in the 
location [ center of rotation / P ] horizontally shifted. Therefore, discharge opening 5a of the processing liquid 
supply nozzle 5 is horizontal, and it is desirable to control by the nozzle migration device 10 to a precision in 
agreement with a center of rotation P. 

[0027] However, depending on the class of the processing liquid supply nozzle 5 or photoresist liquid, 
photoresist liquid may be bent with surface tension etc. in near [ the ] discharge opening 5a, and photoresist 
liquid may not be breathed out toward directly under from discharge opening 5a. In such a case, even if it 
united discharge opening 5a with the center of rotation P how much, a problem of nonuniformity which it will 
be breathed out by the location from which photoresist liquid separated from the center of rotation P, and 
was mentioned above may arise. Then, making photoresist liquid breathe out actually in such a case, the 
position of the processing liquid supply nozzle 5 is adjusted so that the reaching point may be in agreement 
with the center of rotation P on Substrate W. It is adjusted to a vertical position as processing liquid supply 
nozzle 5A shows. to drawin g 3 between two processing liquid supply nozzles 5A and 5B as an example, and 
processing liquid supply nozzle 5B is adjusted to a dip position as shown in drawin g 4 for the above- 
mentioned reason, and he is trying for photoresist liquid to arrive at the center of rotation P of Substrate W 
here. 

[0028] It is in scattering prevention cup 4a, and photoresist liquid disperses and it becomes fog-like Myst, and 
in order to adhere to a substrate W rear face or to remove the unnecessary photoresist liquid which turned to 
the rear face from the surface periphery section of Substrate W, the back-side-rinse nozzle 1 1 which makes 
a rear face turn and spout a penetrant remover is formed in the center-of-rotation P side of the lower part of 
Substrate W. Supply of the penetrant remover from this back-side-rinse nozzle 1 1 is controlled by the 
control section 20 mentioned later. 

[0029] The supply pipe 12 is connected to the processing liquid supply nozzle 5, and free passage connection 
is made at the processing liquid tank 16 which is storing photoresist liquid through this supply pipe 12, the 
suck back bulb 13, a bellows pump 14, and a check valve 15. The suck back bulb 13 operates by sending in 
application-of-pressure air according to the application-of-pressure air supply which is one of the utilities 
introduced in the clean room, pulls back slightly the photoresist liquid currently stored in the interior of the 
head of the processing liquid supply nozzle 5 by this actuation, and the so-called 'debris omission'' is 
prevented, or it prevents solidification of the photoresist liquid exposed from discharge opening 5a. The suck 
back bulb 13 cancels pull back of un-operating, i.e., the photoresist liquid in the processing liquid supply 
nozzle 5, by discharging the sent-in application-of-pressure air. Actuation / un-operating are performed by 
the electrical signal from a control section 20. [ of this suck back bulb 13 ] In addition, adjustment of the pull 
back pressure etc. of actuation / un-operating is attained. [ of the suck back bulb 13 ] Therefore, working 
speed after an electrical signal is inputted until it becomes pull back actuation of photoresist liquid and 
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discharge actuation is changed with the pressure of the adjustment degree and application-of-pressure air 
supply. 

[0030] A bellows pump 14 is interlocked with the double-acting-type air cylinder 17, operates, and sends the 
photoresist liquid in the processing liquid tank 16 into a supply pipe 12. A check valve 15 prevents a back run 
into the processing liquid tank 16 of the photoresist liquid produced by this sending actuation. The double- 
acting-type air cylinder 17 operates according to an application-of-pressure air supply through a speed 
control valve 18, and when application-of-pressure air is sent in, respectively or it is discharged through 
speed control valves 18a and 18b by two space divided by piston 17a, it operates. The application-of- 
pressure air installation rate from an application-of-pressure air supply and the application-of-pressure air 
elimination rate from the double-acting-type air cylinder 17 are adjusted by adjustment according [ a speed 
control valve 18 ] to hand control, and the working speed of the double-acting-type air cylinder 17 is adjusted 
by the pressure of this adjustment degree and application-of-pressure air supply, consequently actuation of a 
bellows pump 14, i.e., a rate until photoresist liquid is supplied / suspended from the processing liquid supply 
nozzle 5, is adjusted. 

[0031] A speed control valve 18 is made into the operating state which sends the application-of-pressure air 
from an application-of-pressure air supply into the double-acting-type air cylinder 17 with the electrical 
signal from a control section 20, and is made into the non-operating state which discharges application-of- 
pressure air from the double-acting-type air cylinder 17 similarly. The control section 20 builds in the clock 
which is not illustrated, a timer, and RAM, the processing program created beforehand is memorized by RAM, 
and this processing program is performed on the basis of a clock or a timer. However, although mentioned 
later for details, the next instruction is executed after executing the supply initiation instruction which is 
included in the processing program and which makes supply of photoresist liquid start, and the "supply 
detecting signal" from the supply detection / location gap detecting element 50 mentioned later is inputted. In 
addition, a control section 20 is equivalent to the control means in this invention. 
[0032] CCD camera 30 is arranged by the up inner skin of up covering device material 4b, and the 
stroboscope 40 is arranged in the right-hand side by the left-hand side. CCD camera 30 consists of CCD 
which is a solid state image pickup device, an electronic shutter, a lens, etc., and it is set up near the center 
of rotation of Substrate W so that the photographic coverage may mention later. In addition, although it 
seems that near the center of rotation of Substrate W is interrupted in drawin g 1 by the part extended to the 
horizontal direction of the processing liquid supply nozzle 5, since CCD camera 30 and the processing liquid 
supply nozzle 5 are arranged in the condition of having shifted in the longitudinal direction by plane view, they 
can photo near a center of rotation. Moreover, since equipment itself is installed in the dark room so that 
photoresist liquid may not be exposed, a stroboscope 40 is for using as lighting at the time of photoing 
Substrate W. The stroboscope 40 is constituted combining the xenon lamp and the band pass filter BPF which 
penetrates the wavelength of 500nm or more. These CCD cameras 30 and stroboscopes 40 are connected to 
the supply detection / location gap detecting element 70 mentioned later. Moreover, as a stroboscope 40, it 
may replace with a xenon lamp and the high brightness infrared emitting diode or infrared luminescence diode 
array which has spectral sensitivity near infrared light may be adopted. In this case, a band pass filter BPF 
becomes unnecessary. Moreover, what is necessary is just to choose suitably as a stroboscope 40 according 
to the spectral sensitivity of the photoresist liquid to supply. 

[0033] With reference to drawin g 5 , supply detection / location gap detecting element 70 is explained. From 
the stroboscope power source 71, necessary power is supplied to a stroboscope 40 and it is turned on 
continuously. The motion control of the electronic shutter as which CCD camera 30 determines the motion 
control, for example, photography timing, is controlled by the camera-control section 72. Although mentioned 
later for details, the photography initiation directions to the camera-control section 72 are beforehand 
performed from a control section 20 before processing of a substrate to the I/O-hardware-control section 73 
the case where a "criteria location image photography signal" is outputted, the case where a "location gap 
confirmatory order" is executed by the control section 20 during processing of a substrate, and by outputting 
a "trigger signal" to the I/O-hardware-control section 73 from a control section 20. In addition, you may 
make it the above-mentioned stroboscope power source 71 supply a power source to a stroboscope 40 
intermittently only in the proper range including the time of photography on the front face of a substrate by 
CCD camera 30 mentioned later instead of continuation burning. 

[0034] First, actuation when a "criteria location image photography signal" is inputted into the I/O-hardware- 
control section 73 before processing of a substrate is explained briefly. Although the installation location can 
adjust CCD camera 30 to various photographic coverage, as mentioned above, the photographic coverage is 
set up near center-of-rotation P of Substrate W. Furthermore, it is set up so that each point 5b of two 
processing liquid supply nozzles 5A and 5B may enter in photographic coverage. By setting it as such 
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photographic coverage, it is normally detectable that photoresist liquid was supplied from each of discharge 
opening 5a of two processing liquid supply nozzles 5A and 5B. Moreover, it is set up so that point 5b of the 
processing liquid supply nozzle 5 which is during processing of Substrate W in the above-mentioned 
photographic coverage at a fixed location may be included. If a 'criteria location image photography signal'' is 
inputted into the I/O-hardware-control section 73, the above-mentioned photographic coverage will be 
photoed by CCD camera 30, and it will be outputted to the monitor 76 with which the picture signal is 
equivalent to a display means through the I/O-hardware-control section 73. An operator sets up a "gap 
detection field" and a "supply detection field" using the setting-out section 77 (it is equivalent to the 
setting-out means of this invention, and constituted by the mouse and the keyboard), looking at this image. 
Each set-up field is related with every processing liquid supply nozzle 5A and 5B, and is stored in gap 
detection field storage section 78a and supply detection field storage section 78b (supply detection field 
storage means). In addition, it is a time of an operator operating the setting-out section 77 that the above- 
mentioned "criteria location image photography signal" is inputted into the I/O-hardware-control section 73. 
Moreover, in the setting-out processing performed in advance of processing of a substrate, this setting-out 
section 77 is used also in order to choose a desired thing out of two processing liquid supply nozzles 5A and 
5B, and it is equivalent to the selection means of this invention. 

[0035] Among the photographic coverage photoed as mentioned above, the image corresponding to a "gap 
detection field" is binary — ization-processed, as "criteria location image information" used as criteria for 
detecting that the installation location of CCD camera 30 shifted, is related with image storage section 75a 
for location gap detection at every processing liquid supply nozzle 5A and 5B, and is stored by the image- 
processing section 74. 

[0036] the image of the "gap detection field " corresponding to the processing liquid supply nozzle 5 among 
the images photoed at this event when a "location gap confirmatory order" was executed — " — it is 
considered as image-information" at the time of processing, and it is compared by the "criteria location image 
information" and the image-processing section 74 corresponding to a processing liquid supply nozzle 5 which 
are stored in the image storage section 75a for location gap detection. Processing of equipment is suspended, 
while displaying "location gap generating" on a monitor 76 and emitting an alarm, since it is shown that the 
installation location of CCD camera 30 has shifted when these are not in agreement. 

[0037] In addition, the image-processing section 74 is equivalent to the distinction means in this invention, 
image storage section 75a for location gap detection is equivalent to a criteria image storage means, and a 
monitor 76 is equivalent to an information means. Moreover, it may be made it not only to display the above- 
mentioned character string on a monitor 76, but to blink, or a loudspeaker, a revolving light, etc. are added as 
an information means, and you may make it a beep sound and a flash report to an operator. 
[0038] Moreover, the trigger signal mentioned above has a criteria trigger signal for photoing the criteria static 
image used as the criteria which judge shade change, and a usual trigger signal for performing sequential 
photography with a predetermined period. When a criteria trigger signal is inputted, a substrate front face is 
photoed with CCD camera 30 at the event, but when a trigger signal is usually inputted, photography by CCD 
camera 30 is performed one by one with a predetermined period from the event. The picture signal on the 
front face of a substrate based on a criteria trigger signal photoed through CCD camera 30 is transmitted to 
the image-processing section 74 through the camera-control section 72 and the I/O-hardware-control 
section 73. With reference to supply detection field storage section 78b, the image-processing section 74 
binary — ization-processes only the part of the "supply detection field" corresponding to the processing liquid 
supply nozzle 5, considers as a static image (criteria static image), and is stored in image storage section 75b 
for supply detection. Moreover, the picture signal on the front face of a substrate usually obtained one by one 
based on the trigger signal is similarly transmitted to the image-processing section 74. Also in this case, only 
the part of the "supply detection field" corresponding to the processing liquid supply nozzle 5 is binary — 
ization-processed, and it considers as a static image, and stores in image storage section 75b for supply 
detection. A control section 20 judges that compared these criteria static images and static images, and 
photoresist liquid was supplied. 

[0039] Next, with reference to the flow chart of drawin g 6 , actuation when a "criteria location image 
photography signal" is outputted in advance of processing of Substrate W is explained. In addition, adsorption 
support of the dummy substrate W shall be carried out at the attraction type spin chuck 1. 
[0040] Step S1 (nozzle selection) 

An operator does the selection directions of the desired thing from the setting-out section 77 between two 
processing liquid supply nozzles 5A and 5B. The directed processing liquid supply nozzle 5 is moved to a 
supply location by the nozzle migration device 10 from an evacuation location. In addition, processing liquid 
supply nozzle 5A should be chosen here. 
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[0041] Step S2 (photography) 

The picture signal is directly outputted to a monitor 76, performing photography by CCD camera 30. An 
operator fixes the installation location of CCD camera 30, when the range 100 containing a center of rotation 
P and point 5b is outputted to a monitor 76, as the installation location of CCD camera 30 is tuned finely and 
it is shown in dra w in g 7 . Subsequently, in this condition, photography is directed through the setting-out 
section 77. A "criteria location image photography signal" is outputted by these directions, and the I/O- 
hardware-control section 73 photos photographic coverage 100 by CCD camera 30 through the camera- 
control section 72. 

[0042] Step S3 (display of a photography image) 

The picture signal of photographic coverage 100 is outputted to a monitor 76 as a photography image through 
the I/O-hardware-control section 73. An operator can see this photography image (photographic coverage 
100), and can judge whether it is suitable. What is necessary is just to redo from step S2, in being temporarily 
unsuitable. For example, with the equipment which has already processed Substrate W, there is a possibility 
that Myst which dispersed from Substrate W may have adhered to the lens side of CCD camera 30. In this 
case, what is necessary is to deal with making that part into clarification etc., and just to redo from the 
above-mentioned step S2, since inconvenience is produced in the case of next binary-ized processing. 
[0043] Step S4 (setting out of a gap detection field) 

An operator sets up a 'gap detection field" through the setting-out section 77, looking at the photography 
image currently displayed on the monitor 76. This "gap detection field" judges whether the installation 
location of CCD camera 30 has shifted, and it should just set it up so that point 5b which is during processing 
of Substrate W in a fixed location may be included. For example, field 120A shown by the dotted line is set up 
as a "gap detection field" into drawin g 7 . Thus, set-up "gap detection field" 120A relates with processing 
liquid supply nozzle 5A, and is stored in gap detection field storage section 78a. 
[0044] Step S5 (setting out of a supply detection field) 

An operator sets up a "supply detection field" through the setting-out section 77, looking at the photography 
image currently displayed on the monitor 76 like the above. This "supply detection field" is a field for 
detecting the event of photoresist liquid breathing out from discharge opening 5a of processing liquid supply 
nozzle 5A, or the event of the photoresist liquid breathed out from discharge opening 5a arriving at the front 
face of Substrate W. Therefore, what is necessary is just to set up so that near discharge opening 5a or near 
center-of-rotation P of the front face of Substrate W may be included. In addition, in this example, it sets up 
so that the event of photoresist liquid breathing out from discharge opening 5a may be detected. That is, near 
discharge opening 5a of processing liquid supply nozzle 5A is set up as a "supply detection field." If an 
example is shown, field 130A shown with the two-dot chain line will be set up as a "supply detection field" 
into drawin g 7 . This set-up "supply detection field" 130A relates with processing liquid supply nozzle 5A, and 
is stored in supply detection field storage section 78b. 
[0045] Step S6 (storage of criteria location image information) 

The image-processing section 74 binary — ization-processes the field corresponding to "gap detection field" 
120A among the photography images (photographic coverage 100) currently displayed on the monitor 76 with 
reference to "gap detection field" 120A corresponding to processing liquid supply nozzle 5A memorized by 
gap detection field storage section 78a. As the technique of binary-ized processing, although various things 
are applicable, the pixel which has a pixel value (whitish) exceeding a certain threshold is set to "1", and the 
pixel which has a pixel value not more than it (blackish) is treated as "0", for example. The binary — ization- 
processed photography image is stored in image storage section 75a for location gap detection as "criteria 
location image information" corresponding to processing liquid supply nozzle 5A. If this "criteria location 
image information" is shown typically, it will become like drawin g 8 . Among this drawing, the part of hatching 
is the pixel group judged to be above "1", and is specifically equivalent to the left lateroversion slant face of 
point 5b of processing liquid supply nozzle 5A. In addition, as for the threshold of binary-ized processing, it is 
desirable to set up among photographic coverage 100 in consideration of the pixel value of each pixel 
corresponding to 'gap detection field" 120A for malfunction prevention. 
[0046] Step S7 (setting-out termination ?) 

After setting out of as opposed to processing liquid supply nozzle 5A as mentioned above is completed, 
processing is branched by whether setting out to all the processing liquid supply nozzles 5 was completed. In 
this example, since setting out to 5A was only completed between two processing liquid supply nozzles 5A 
and 5B, it returns to step S1 and processing to processing liquid supply nozzle 5B is performed. 
Consequently, as shown in d rawin g 9 , the "gap detection field" should be set as field 120B, and the "supply 
detection field" should be set as field 130B. In addition, each set-up field is related with processing liquid 
supply nozzle 5B, respectively, and is stored in gap detection field storage section 78a and supply detection 
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field storage section 78b. Moreover, 'gap detection field" 120B is stored in image storage section 75a for 
location gap detection as "criteria location image information" (refer to the mimetic diagram of drawi ng 10 ) 
corresponding to processing liquid supply nozzle 5B. 

[0047] Next, with reference to the timing diagram of dr aw ing 1 1 , an example of spreading processing of the 
photoresist liquid to the substrate W by the equipment constituted as mentioned above is explained. In 
addition, in the following explanation, adsorption maintenance of the substrate W which is the object of 
processing shall already have been carried out by the substrate conveyance device which is not illustrated at 
the attraction type spin chuck 1, and the processing liquid supply nozzle 5 of the zero "0" of a timing diagram 
shall be an event of being moved to a supply location (location shown as a continuous line in drawing^!, and 
dr awi ng 2 ) by the nozzle migration device 10. Moreover, processing liquid supply nozzle 5A shall be specified 
in the processing program between two nozzles 5A and 5B, and the control section 20 should choose 
processing liquid supply nozzle 5A through the nozzle migration device 10 at the time of this substrate 
processing. That is, at the time of processing of a substrate, a control section 20 is equivalent to the 
selection means of this invention. 

[0048] The fundamental flow of the spreading processing by this processing program (spin coat program) is as 
follows. First, time amount t1 The location gap confirmatory order for checking whether it sets and the gap 
has arisen in the installation location of CCD camera 30 is executed. Next, it is time amount t3 by revolution 
initiation instruction. It sets. Substrate W Rotational frequency R1 Revolution actuation is carried out with 
acceleration which reaches (for example, 1,000rpm). Time amount TS Set, a supply initiation instruction is 
executed and supply initiation of the photoresist liquid is carried out with constant flow, the event of 
detecting that photoresist liquid breathed out from discharge opening 5a of the processing liquid supply nozzle 
5 — t4 this event — t4 The timer start instruction which carries out counting of the elapsed time is ****** 
(ed). from — When the time amount turns into the supply time amount TSU (time amount TE), a supply 
interruption instruction is executed and supply of photoresist liquid is suspended, and it is time amount t6. By 
setting and executing a revolution lifting instruction Time amount t8 It is accelerated so that Substrate W 
may serve as a rotational frequency R2 (for example, 3,000rpm) at the event, and it is created so that 
revolution stop instruction may be executed in time amount t10 and spreading processing may be completed 
to time amount t1 1 . 

[0049] In addition, in order photoresist liquid disperses from the periphery section of Substrate W during the 
above-mentioned processing, and to become fog-like Myst, to adhere to a substrate W rear face or to remove 
the photoresist liquid which turned to the rear face and adhered from the periphery section of Substrate W, it 
is desirable to add an instruction so that a penetrant remover may be gushed from the back-side-rinse nozzle 
1 1 shown in drawin g 1 . 

[0050] First, the case where the location gap has not arisen in CCD camera 30 is explained, and, subsequently 
to them, the case where a location gap arises is explained. 

[0051] It is t1 at the event before being and carrying out revolution actuation of the substrate W, after 
processing liquid supply nozzle 5A moves to a supply location. Setting, a control section 20 executes a 
"location gap confirmatory order." Activation of this instruction operates supply detection / location gap 
check section 70 like the flow chart of drawin g 12 . 
[0052] Step S10 (photography) 

Directions of photography are made from a control section 20 to the I/O-hardware-control section 73, and 
the I/O-hardware-control section 73 performs photography by CCD camera 30 through the camera-control 
section 72. This photography image is transmitted to the image-processing section 74. 
[0053] Step S1 1 (it is binary-ized processing about a gap detection field) 

the part corresponding to gap detection field 120A (refer to drawin g 7 and drawin g 8 ) corresponding to [ with 
reference to gap detection field storage section 78a / among photography images ] processing liquid supply 
nozzle 5A in the image-processing section 74 — binary-izing — processing — " — it considers as image 
information" at the time of processing. 
[0054] Step S12 (comparison) 

the "criteria location image information" corresponding to processing liquid supply nozzle 5A already stored in 
image storage section 75a for location gap detection — " — image information" is compared at the time of 
processing, the number of pixels by which the comparison by the image-processing section 74 was set to "1" 
of "criteria location image information" — " — the number of pixels set to "1" of image information" at the 
time of processing performs. Since it explains as that whose number of pixels of both such image information 
corresponded first of all, the processing based on a location gap confirmatory order is ended. 
[0055] the event of the engine speed of Substrate W reaching R1, as for the above-mentioned processing 
program — t3 from — execution-time point TS of the supply initiation instruction which starts supply of 
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photoresist liquid up to — in between It is time amount TP about the criteria trigger signal output instruction 
which outputs the criteria trigger signal for directing to photo a criteria static image to the I/O-hardware- 
control section 73. It is made to perform by setting. Furthermore, time amount TS mentioned above The usual 
trigger signal output instruction which outputs the usual trigger signal for directing to photo the static image 
of the front face of Substrate W with a predetermined period to the I/O-hardware-control section 73 to 
setting and executing a supply initiation instruction and coincidence is made to be executed. 
[0056] First, time amount TP If it sets and a criteria trigger signal output instruction is executed, supply 
detection / location gap detecting element 70 will operate, as shown in the flow chart of drawing 13 . 
[0057] Step S20 (photography) 

The I/O-hardware-control section 73 photos photographic coverage 100 with CCD camera 30 through the 
camera-control section 72. This picture signal is transmitted to the image-processing section 74 through the 
I/O-hardware-control section 73. 

[0058] Step S21 (it is binary-ized processing about a supply detection field) 

Only the part of supply detection field 130A (refer to drawin g 7 ) corresponding to processing liquid supply 
nozzle 5A memorized by supply detection field storage section 78b is binary — ization-processed, and let the 
picture signal (photography image) of the photographic coverage 100 transmitted to the image-processing 
section 74 be a static image. 

[0059] Step S22 (it stores as a criteria static image) 

The static image made binary is stored in image storage section 75b for supply detection as a criteria static 
image. Since this criteria static image serves as criteria compared with the static image photoed behind, it is 
desirable to make it synchronize with the roll control of an electric motor 3, and for Substrate W to serve as 
specific angle of rotation, to see from CCD camera 30, and to photo the substrate of the same position. 
Generally, since the minute level difference is formed in the front face of Substrate W through various 
processes, depending on angle of rotation of a substrate, the exposure light from a stroboscope 40 reflects 
irregularly by the level difference part, and it may be referred to as "1" in the case of binary-ized processing. 
Then, since it can consider as the static image of the same angle of rotation as a criteria static image by 
photoing a substrate W front face with the above-mentioned specific angle of rotation also in the case of 
photography of the static image mentioned later, it can prevent that the attainment detection by the above- 
mentioned scattered reflection is made accidentally. 

[0060] Time amount TS If it sets and a supply initiation instruction is executed, photoresist liquid will begin to 
be supplied to Substrate W as follows. First, while the attraction in processing liquid supply nozzle 5A is 
canceled the suck back bulb 13 being used as non-operating state, one side 18a of a speed control valve 18 
is made into non-operating state, and another side 18b is made into operating state. The double-acting-type 
air cylinder 17 is made into operating state by this, this is interlocked with, a bellows pump 14 operates, and 
the photoresist liquid of a certain constant rate is sent into a supply pipe 12 from the inside of the processing 
liquid tank 16. Photoresist liquid begins to be supplied to the front face of Substrate W by this the actuation 
of a series of from discharge opening 5a of processing liquid supply nozzle 5A. a speed control valve 18 — on 
the other hand — the condition (un-operating / actuation) of 18a and another side 18b — alternation — 
switching — every time — **** — by things Piston 17a of an air cylinder 17 goes up / descends, a bellows 
pump 14 is driven the whole time, and the photoresist liquid of the specified quantity is supplied to Substrate 
W from processing liquid supply nozzle 5A. Thus, since photoresist liquid is supplied by operating each part 
one by one after a supply initiation instruction is executed, the event of a supply initiation instruction being 
executed, in TS, photoresist liquid does not carry out the regurgitation from discharge opening 5a, but 
actually, only a certain initiation time delay will be overdue, and will carry out the regurgitation, although this 
initiation time delay is what is changed according to the utilization situation of an application-of-pressure air 
supply — here — the above-mentioned initiation time delay — TDS1 it is — ****** — jt explains. 
[0061] A control section 20 usually executes a trigger signal output instruction to executing the above- 
mentioned supply initiation instruction and coincidence. Activation of this instruction usually outputs a trigger 
signal to the I/O-hardware-control section 73 of supply detection / location gap detecting element 70. 
Usually, the I/O-hardware-control section 73 which detected the trigger signal directs to photo photographic 
coverage 100 one by one with a predetermined period to the camera-control section 72. As the above- 
mentioned predetermined period, it is above-mentioned initiation time delay TDS1. A fully short thing is 
desirable, for example, it is initiation time delay TDS1. When it is 100msec(s), it is 10msec extent. Moreover, a 
control section 20 holds the condition until it considers as the activation prohibition condition that executing 
the instruction next to a processing program is regulated and a "supply detecting signal" is inputted from 
supply detection / location gap detecting element 70, after executing a supply initiation instruction (and 
usually trigger signal output instruction). 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/09/06 



11/15 ^— v 



[0062] Actuation of this supply detection usually based on a trigger signal output instruction / location gap 
detecting element 70 is explained with reference to the flow chart of drawing 14 . 
[0063] Step S30 (photography) 

The I/O-hardware-control section 73 photos photographic coverage 100 with CCD camera 30 through the 
camera-control section 72. As for this photography timing, it is desirable that it is the same as that of the 
photography timing of a criteria static image by the reason mentioned above. 
[0064] Step S31 (it is binary-ized processing about a supply detection field) 

As only the part of supply detection field 130A (refer to drawing 7 ) corresponding to processing liquid supply 
nozzle 5A was mentioned above among the photography images of photographic coverage 100, it binary — 
ization-processes by the image-processing section 74. 
[0065] Step S32 (it stores as a static image) 

It stores in image storage section 75b for supply detection by using the binary — ization-processed image as a 
static image. Therefore, at this event, the criteria static image and the static image are stored in image 
storage section 75b for supply detection. In addition, since the static image photoed one by one after this is 
permuted by the static image of image storage section 75b for supply detection, there should just be the 
storage capacity of this storage section 75b as it can memorize the two above-mentioned images at least. 
[0066] Step S33 (comparison processing with a criteria static image and a static image) 
The image-processing section 74 compares the criteria static image and static image which are stored in 
image storage section 75b for supply detection. Specifically, the difference in the shade of two images is 
compared. Although there are various things as the technique of comparing the shade of these binary — 
ization-processed images, the technique of carrying out counting of each "1" of a criteria static image and a 
static image, and comparing these, for example is mentioned. If it becomes more than constant value with the 
difference of these enumerated data of "1" (for example, 10% or more), it will be judged that change arose to 
the shade, namely, photoresist liquid breathed out from discharge opening 5a to it. 
[0067] Step S34 (it is change ? to a shade) 

Processing is branched based on the comparison result of the shade change in the image-processing section 
74. Since it is shown that photoresist liquid is not breathing out from discharge opening 5a when changeless, 
it returns to the above-mentioned step S30, and photographic coverage 100 is photoed again. Moreover, since 
it is shown that photoresist liquid breathed out from discharge opening 5a when changeful, it shifts to the 
following step S35. In addition, with the predetermined period concerning the photography mentioned above, it 
is equivalent to the period concerning activation of the above-mentioned step S30 to this step S34. 
[0068] here, as a result of repeating and performing this step S34 from the above-mentioned step S30, it is 
shown in drawing 1 1 — as — execution-time point TS of a supply initiation instruction from — initiation time 
delay TDS1 Time amount t4 after progress The case where set and decision at step S34 becomes those with 
shade change is explained. 

[0069] Step S35 (output of a supply detecting signal) 

While outputting a "supply detecting signal" to a control section 20 through the I/O-hardware-control section 
73 from the image-processing section 74, the image-processing section 74 takes out the static image of 
image storage section 75b for supply detection, and outputs it to a monitor 76 through the I/O-hardware- 
control section 73. 

[0070] The control section 20 into which the ''supply detecting signal" was inputted is t4 at the event. It is 
TE the event of executing a timer start instruction, starting a count with reset of an internal timer, and the 
supply time amount TSU passing. It sets and a supply interruption instruction is executed. In this case, supply 
of photoresist liquid is suspended as follows. 

[0071] First, while the double-acting-type air cylinder 17 will be in non-operating state by suspending the 
actuation which switches actuation / non-operating state of two speed control valves 18a and 18b which 
were mentioned above, and is performed repeatedly by turns and supply of the photoresist liquid by the 
bellows pump 14 is suspended, the suck back bulb 13 is made into operating state, and the photoresist liquid 
of the processing liquid supply nozzle 5 interior is slightly pulled back from point 5b. By this actuation, supply 
of the photoresist liquid which passes along a supply pipe 12 and processing liquid supply nozzle 5A from the 
processing liquid tank 16 stops, in addition, it mentioned above — as — the time of supply of photoresist 
liquid — execution-time point TS of a supply initiation instruction from — initiation time delay TDS1 since 
supply to the substrate W of photoresist liquid is intercepted when the two above-mentioned speed control 
valves 18a and 18b are made into non-operating state in a supply interruption instruction although generated 
— the delay at this time — above-mentioned initiation time delay TDS1 It compares and can ignore mostly 
very short. 

[0072] When photoresist liquid breathes out the activation timing of the instruction after a supply initiation 
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instruction from discharge opening 5a, it can be made to depend based on photoresist liquid having breathed 
out from discharge opening 5a, as it mentioned above by executing the timer start instruction which is the 
next instruction of a supply initiation instruction. Therefore, initiation time delay TDS1 after a supply initiation 
instruction is executed until photoresist liquid carries out the regurgitation from discharge opening 5a actually 
It can absorb and supply time amount TSU of photoresist liquid can be fixed-ized. 

[0073] Moreover, while outputting a "supply detecting signal", when a static image is taken out, it outputs to 
a monitor 76 through the I/O-hardware-control section 73 and the operator of equipment checks this static 
image, it can judge whether the image judged to be regurgitation detection is suitable. For example, it 
originates in Myst adhering to the lens side of CCD camera 30 arranged by the upper part inner skin of up 
covering device material 4b, and although photoresist liquid has not reached a substrate, discovery of the 
nonconformity of a "supply detecting signal" being outputted can be made easy. When such nonconformity is 
discovered, and an operator stops equipment manually, it can prevent beforehand that unsuitable processing 
is performed to the substrate processed one by one. 

[0074] Next, processing of the above-mentioned substrate W is completed and the case where the new 
substrate W is processed is explained, in addition, the event of executing a supply initiation instruction at the 
time of processing of the previous substrate W — TS from — time amount TDS 1 only, although it was late 
and photoresist liquid breathed out from discharge opening 5a At the time of processing of the new substrate 
W, the availability of an application-of-pressure air supply increases in other equipments, and it originates in 
having changed the pressure (lowering). An initiation time delay is above-mentioned initiation time delay 
TDS1. It explains becoming large and being set to initiation time delay TDS2 (seeing drawing 1 1 ). Moreover, 
the part into which the activation timing of the instruction at the time of processing of the new substrate W 
explained below differs from the time of previous substrate processing is made to be shown by parenthesis 
writing and the dotted-line arrow head in drawin g 7 . 

[0075] in such a case, execution-time point TS of, a supply initiation instruction the timing as which a "supply 
detecting signal" is inputted into a control section 20 since the initiation time delay is large (TDS2 >TDS1), 
although it is the same as that of the time of previous substrate processing — initiation time delay TDS2 only 
— when behind (t5), it becomes. Since a timer start instruction is also behind in connection with this, the 
execution-time point (TE) of a supply interruption instruction will also be overdue. Consequently, the time 
interval by the event (TE) of a supply interruption instruction being executed from the event (t4) of a "supply 
detecting signal" being inputted can be made into the same supply time amount (TSU) as the time of previous 
substrate processing. That is, although photoresist liquid is supplied from the processing liquid supply nozzle 5 
to Substrate W with constant flow, since the supply time amount TSU is fixed-ized, the amount of the 
photoresist liquid supplied to each substrate can be made the same. Consequently, while processing two or 
more substrates one by one, even if it changes the initiation time delay resulting from the pressure fluctuation 
of an application-of-pressure air supply, the fluctuation can be absorbed and supply time amount can be 
fixed-ized. Moreover, for example, even if it is a case as the working speed of a speed control valve 18 was 
adjusted, a changed part of the initiation time delay resulting from it is also absorbable. 

[0076] Moreover, in connection with the execution-time point (TE) of a supply interruption instruction being 
overdue as mentioned above, each instruction executed after it will also be behind, concrete — activation of 
a revolution lifting instruction — t6 from — while it is late for (t7), revolution stop instruction will also be late 
for (t1 1) from t10. Consequently, time amount until the regurgitation of photoresist liquid is stopped and a 
revolution goes up can be made the same. Processing which opens the photoresist liquid supplied at the 
engine speed R1 all over Substrate W can be performed the same time. Furthermore, processing which shakes 
off a part for the surplus of the photoresist liquid which was able to be opened all over Substrate W can be 
performed the same time, being able to use time amount until it goes up a rotational frequency to a rotational 
frequency R2 and is stopped as the same. Consequently, thickness of the photoresist coat formed in each 
substrate can be made into homogeneity. Moreover, all processings in each lot-to-lot one or each lot can be 
performed to homogeneity, and it can process by being stabilized over a long period of time. 
[0077] Next, when it originates in the oscillation accompanying revolution actuation of Substrate W etc. and 
the installation location of CCD camera 30 shifts, the case where the above processings are performed is 
explained. 

[0078] For example, the case where the photographic coverage 100 shown in drawing 7 (or two-dot chain line 
m drawing J 5 ) is set to photographic coverage 100a when the installation location of CCD camera 30 shifted 
rightward, as shown in drawin g 15 is taken and explained to an example. In this case, gap detection field 120A 
and supply detection field 130A will also shift rightward with a natural thing. Then, as shown in dra w i n g 15 , 
the event of photoresist liquid being breathed out from discharge opening 5a is undetectable, the breathed- 
out photoresist liquid R (a dotted line shows all over drawing) will arrive at a center of rotation P, and the 
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middle of spreading toward the periphery section of Substrate W according to a centrifugal force will be 
detected. Therefore, since it becomes impossible to detect a regurgitation event to accuracy, the 
inconvenience that the above-mentioned supply time amount TSU is not fixed arises. 

[0079] Thus, after the installation location of CCD camera 30 has shifted, when Substrate W is processed, it 
is t1 of dra w ing 1 1 first. Supply detection / location gap detecting element 70 operates as follows by the 
location gap confirmatory order executed at the event. As mentioned above, in step S10 in the flow chart of 
drawing 12 , photography is performed first, the part of gap detection field 120A corresponding to processing 
liquid supply nozzle 5A binary — ization-processes among photographic coverage 100a — having — " — it is 
stored in image storage section 75a for location gap detection as image information" at the time of 
processing (step S11). the "criteria location image information" (beforehand stored before processing) 
corresponding to processing liquid supply nozzle 5A by which the image-processing section 74 is stored in 
image storage section 75a for location gap detection — " — image information" is compared at the time of 
processing and it judges whether it is in agreement (step SI 2). This judgment is made by the same technique 
as the supply detection mentioned above, consequently, it is based on gap detection field 120A indicated to 
be the "criteria location image information" based on gap detection field 120A as shown in the mimetic 
diagram of draw ing 8 to dr aw ing 16 — " — image information" will be compared at the time of processing and 
processing branches to step S13 in step S12. 
[0080] Step S13 (alarm display) 

The I/O-hardware-control section 73 is displayed on a monitor 76 by making the character string of "location 
gap generating" into an alarm by the comparison result of the image-processing section 74. It can know that, 
as for the operator, unsuitable processing was performed to the substrate W under present processing with 
this alarm. 

[0081] Step S14 (processing halt) 

Almost as soon as an alarm display is performed in step SI 3, a control section 20 stops actuation of 
equipment. Thus, since it detects that the installation location of CCD camera 30 has shifted and processing 
is suspended, the inconvenience resulting from the supply time amount TSU not being fixed can be prevented. 
Consequently, it can prevent that unsuitable processing is continuously performed to Substrate W. And what 
is necessary is to adjust the installation location of CCD camera 30, to resume processing from the spreading 
processing ( drawin g 1 1 ) which mentioned above and which was mentioned [ which mentioned above and 
criteria-location-image-photoed ( drawin g 6 ) ] above, and just to perform reprocessing to the above- 
mentioned substrate W which exfoliated the spreading coat, after equipment stops. 

[0082] Next, processing by the processing program which specified processing liquid supply nozzle 5B is 
explained. 

[0083] As shown in drawin g 4 , processing liquid supply nozzle 5B is made the dip position by the reason 
mentioned above. Therefore, when "gap detection field" 120of processing liquid supply nozzle 5A used 
previously A and "supply detection field" 130A are applied as it is, in spite of having not carried out a location 
gap, it is the execution-time point of a location gap confirmatory order, and there is a possibility that it may 
be immediately taken for a location gap and processing may stop. Moreover, although it may be judged that 
there is no location gap depending on the difference in that position, the supply timing of photoresist liquid is 
undetectable from the difference in a "supply detection field" to accuracy in this case. Therefore, it becomes 
impossible to fixed-ize supply time amount TSU mentioned above in such a case, and there is a possibility 
that the inconvenience of it becoming impossible to perform uniform processing may arise in it. 
[0084] With this example equipment, as mentioned above, while setting up and storing "gap detection field" 
120A, 120B, and "supply detection field" 130A and 130B in every two processing liquid supply nozzle 5A and 
5B beforehand, the "criteria location image information" corresponding to "gap detection field" 120A and 
120B is stored in every nozzle 5A and 5B. And since image information is compared in step S12 at the time of 
suitable criteria location image information and processing while choosing suitable gap detection field 120B in 
step S1 1 of drawin g 12 when a location gap confirmatory order (refer to drawin g 1 1 ) is executed, 
misconception which was mentioned above can be prevented. Consequently, in spite of having not carried out 
a location gap, the situation in which processing stops and a throughput is reduced is avoidable. 
[0085] Moreover, when a criteria trigger signal output instruction (refer to drawing 1 1 ) is executed, in step 
S21 of drawin g 13 , suitable supply detection field 130B is chosen, and the suitable criteria static image is 
stored in step S22. And since a suitable criteria static image and a suitable static image are compared in step 
S33 while choosing suitable supply detection field 130B in step S31 of drawin g 14 when a trigger signal output 
instruction (refer to dr awing 1 1 ) is usually executed, the supply timing of photoresist liquid is detectable with 
high degree of accuracy. 

[0086] Thus, since location gap detection can be performed appropriately and supply detection can also be 
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performed with high degree of accuracy even if it is equipment equipped with two processing liquid supply 
nozzles 5A and 5B t two or more processing liquid supply nozzles 5 can be used properly, and it can process 
to various substrates. 

[0087] In addition, although it shall originate in the regurgitation of photoresist liquid and the positions of the 
processing liquid supply nozzle 5 shall differ in the above-mentioned explanation The case where the 
configurations of point 5b of the processing liquid supply nozzle 5 differ, It cannot be overemphasized that the 
effectiveness mentioned above even if it was the case where originated in making two or more installed 
processing liquid supply nozzles 5 rock in the same center of oscillation, and point 5b of each nozzle did not 
become the same position in the same location etc. can be acquired. 

[0088] Moreover, although a location gap of CCD camera 30 shall be detected, according to this example, not 
only a location gap of CCD camera 30 but a location gap of the processing liquid supply nozzle 5 is detectable 
in the explanation mentioned above, naturally. 

[0089] That is, when the processing liquid supply nozzle 5 moves to a supply location and moves to a center 
of rotation P right above normally, the discharge opening 5a is located in the location shown with a two-dot 
chain line in drawin g 17 . however, the time of the location gap confirmatory order mentioned above being 
executed when it moves to the location [ location / supply ] shifted, as abnormalities etc. arise in the nozzle 
migration device 10 and a continuous line shows in drawin g 17 — "criteria location image information'' — " - 
- image information" becomes an inequality too at the time of processing, and equipment stops with an alarm. 
Photoresist liquid is breathed out from discharge opening 5a in the location which shifted from the meant 
location by this, and the inconvenience of producing spreading nonuniformity can also be prevented. 
[0090] Moreover, in the explanation mentioned above, in order to detect supply of photoresist liquid, near 
discharge opening 5a was set up as supply detection fields 130A and 130B, and the event of photoresist liquid 
carrying out the "regurgitation" from discharge opening 5a was detected. However, since spacing of about 
4mm is prepared, also by the time photoresist liquid arrives at the front face of Substrate W from the event 
of being breathed out, as for spacing of discharge opening 5a and the front face of Substrate W, a time delay 
will exist. What is necessary is just to perform it as follows, in order to make supply time amount TSU 
regularity also in consideration of this time delay. 

[0091] That is, as shown in drawin g 18 , supply detection field 130A is set as the location where the 
photoresist liquid R breathed out from discharge opening 5a of processing liquid supply nozzle 5A arrives at 
the front face of Substrate W. From the event of a supply initiation instruction being executed by this, the 
event of photoresist liquid R arriving at the front face of Substrate W through discharge and the above- 
mentioned spacing from discharge opening 5a is detectable. Therefore, since supply time amount TSU can be 
fixed-ized also in consideration of the time delay resulting from the above-mentioned spacing, it can process 
to homogeneity further. 

[0092] In addition, you may make it continue, although it was made to suspend processing in the above- 
mentioned example while emitting the alarm, when a location gap was detected, without suspending 
processing only by emitting an alarm. That is, an operator gets to know that unsuitable processing was 
performed to the substrate W under current processing by the alarm, and equipment is suspended when 
processing is completed to all the substrates W that constitute one lot. And what is necessary is just to 
perform reprocessing to the substrate W for one lot which removed the coat formed of unsuitable processing, 
after adjusting the installation location of CCD camera 30. 

[0093] In addition, there is a thing as shows that detect the nonconformity of processing and unsuitable 
processing is continued although it can process to homogeneity as mentioned above to JP,9-7930,A as the 
suitable method of application for the rotating type substrate coater which can be prevented. 
[0094] That is, before the photoresist liquid which supplies photoresist liquid to Substrate W and spreads 
according to a centrifugal force reaches the periphery section of Substrate W, the rotational frequency of 
Substrate W is raised. According to this method of application, the amount of the photoresist liquid which 
disperses by applying acceleration to exact timing can be lessened extremely, but it is necessary to make 
that acceleration timing into accuracy. Then, if the approach is applied to the equipment concerning this 
invention, while acceleration timing can control to accuracy and can attain equalization of processing, a 
problem which is performed by the nonconformity of processing which was mentioned above arising and 
unsuitable processing continuing is avoidable. 

[0095] In addition, although the above-mentioned example took and explained the case where it had two 
nozzles of the processing liquid supply nozzles 5A and 5B to the example, you may be equipment equipped 
with 3, 4, or the nozzle beyond it that what is necessary is just to equip applying this invention with two or 
more processing liquid supply nozzles 5. 

[0096] Moreover, although it was made to execute the location gap confirmatory order which detects a 
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location gap before revolution actuation of Substrate W (t1 event) in the above-mentioned explanation as 
shown in drawing 11 , it may be made to carry out the Substrate's W revolution halt back and during 
revolution actuation. 

[0097] Moreover, although photoresist liquid was taken and explained to the example as processing liquid, you 
may be the SOG liquid used for a surface protection or an insulation, polyimide resin, etc. Moreover, it is the 
same even if it is a developer, a rinse, etc. 
[0098] 

[Effect of the Invention] When the shift to the next instruction is actually supplied from a processing liquid 
supply means to processing liquid, it can make depend, since according to invention according to claim 1 it 
detects that processing liquid was actually supplied based on the shade change of the image information of 
the supply detection field photoed by the photography means and is made to perform the instruction after a 
supply initiation instruction based on this so that clearly from the above explanation. Therefore, a part for the 
initiation time delay concerning supply of processing liquid and the fluctuation can be absorbed, and supply 
time amount of processing liquid can be fixed-ized. Consequently, all processings to each substrate in each 
lot-to-lot one or a lot can be made into homogeneity, and it can process by being stabilized over a long 
period of time. Furthermore, since the supply detection field is set as each of two or more processing liquid 
supply means and it is made to perform detection of supply for the supply detection field corresponding to 
the selected processing liquid supply means Though it has two or more processing liquid supply means, it can 
prevent that originate in the solid-state difference of the point configuration of two or more processing liquid 
supply means, the solid-state difference of the precision to which a processing liquid supply means is moved, 
etc., and detection precision falls, and supply timing of processing liquid can be made into the thing of high 
degree of accuracy. 

[0099] Moreover, it can judge whether the photography means is attached in the normal location by [ by 
which a photograph was beforehand taken before processing / which shift and compares image information at 
the time of processing of a detection field ] having shifted and having taken a photograph during the criteria 
location image information of a detection field, and processing. Since it is reported by the information means 
when having produced the location gap, an operator can know that unsuitable processing was performed to 
the substrate which was under processing when reported. Therefore, it can prevent beforehand that 
unsuitable processing is continued and performed to each substrate by stopping processing at the event. 
Moreover, since it turns out that unsuitable processing was performed, reprocessing to a substrate can be 
performed and the yield can be raised. Furthermore, it shifts for every two or more processing liquid supply 
means, and the detection field is set up, and since it is made to detect a gap for the gap detection field 
corresponding to the selected processing liquid supply means, though it has two or more processing liquid 
supply means, misconception of the gap resulting from the solid-state difference of a point configuration, the 
solid-state difference of migration precision, etc. can be prevented. 

[0100] Moreover, according to invention according to claim 2, the event of the "regurgitation" of the 
processing liquid being carried out from a processing liquid supply means can be made into the instruction- 
execution timing after a supply initiation instruction. 

[0101] Moreover, according to invention according to claim 3, the event of processing liquid "arriving" at a 
substrate front face can be made into the instruction-execution timing after a supply initiation instruction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the outline configuration of the rotating type substrate coater 
concerning an example. 

[ Drawin g 2] It is drawing explaining migration of a processing liquid supply nozzle. 
[Drawing 3] It is drawing explaining the position of a processing liquid supply nozzle. 
[ Drawin g 4] It is drawing explaining the position of a processing liquid supply nozzle. 

[Drawing 5] It is the block diagram showing the configuration of supply detection / location gap detecting 
element. 

[Dr awin g 6] It is the flow chart which shows actuation when a criteria location image photography signal is 
outputted. 

[ Drawin g 7] It is drawing showing photographic coverage. 

[ Drawin g 8] It is the mimetic diagram showing criteria location image information. 
[ Drawin g 9] It is drawing showing photographic coverage. 

[ Drawin g 10 ] It is the mimetic diagram showing criteria location image information. 
[ Drawin g 1 1 ] It is the timing diagram which shows spreading processing. 

[ Draw ing 12 ] It is the flow chart which shows actuation when a location gap confirmatory order is outputted. 
[ Draw ing 13 ] It is the flow chart which shows actuation when a criteria trigger signal is outputted. 
[ Dr a w ing 1 4] Usually, it is the flow chart which shows actuation when a trigger signal is outputted. 
[Dr a wing 15] It is drawing showing photographic coverage when the installation location of a CCD camera 
shifts. 

[ Draw ing 16] It is the mimetic diagram showing image information at the time of processing when the 
installation location of a CCD camera shifts. 

[ Drawin g 17] It is drawing with which explanation when a processing liquid supply nozzle carries out a location 
gap is presented. 

[ Draw i n g 18] It is drawing showing the supply detection field set up in order to detect attainment. 
[Description of Notations] 
W — Substrate 

1 — Attraction Type Spin Chuck (Revolution Support Means) 

5, 5A, 5B — Processing liquid supply nozzle (processing liquid supply means) 

5a — Discharge opening 

5b — Point 

14 — Bellows Pump 

1 7 — Cylinder 

1 8 — Speed Control Valve 

20 — Control Section (Control Means, Selection Means) 
30 — CCD Camera (Photography Means) 
40 — Stroboscope 

70 — Supply Detection / Location Gap Check Section 
74 — Image-Processing Section (Distinction Means) 

75a — The image storage section for location gap detection (criteria image storage means) 

76 — Monitor (Display Means, Information Means) 

77 — Setting-Out Section (Selection Means) 

78b — Supply detection field storage section (supply detection field storage means) 
120A, 120B — Gap detection field 
130A, 130B — Supply detection field 
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